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PART I

BIOVENTING PILOT TEST WORK PLAN ADDENDUM
IRP SITE 43, BUILDING 1200 FORMER DIESEL UST
EDWARDS AFB, CALIFORNIA

1.0 INTRODUCTION

This addendum modifies the existing "Bioventing Pilot Test Work Plan for Portions
of Site 16 and Site 21, Edwards AFB, California", dated March 1993. This addendum
provides site-specific 1nformat10n for the third b1ovent1ng pilot test to be conducted at
Edwards AFB.

2.0 SITE DESCRIPTION

2.1 Site Location and History

Building 1200 is located between Wolfe Avenue to the northwest and the main taxi
way to the southeast. Building 1200 houses the flightline manager operations facility.
The Building 1200 former underground storage tank (UST) area is located to the west
of Building 1200, within IRP Site 43. The former 165-gallon diesel UST was used to

store fuel for an emergency generator located adjacent to Building 1200. The former

diesel tank location, with respect to Building 1200, is shown in Figure 1.1.

Site information provided by Edwards AFB was limited to results of soil samples
coliected during tank removal. The information provided did not include: (1) the tank
removal date, (2) the nature of backfill and native material, (3) the extent of
contamination left in place, and (4) the soil boring logs and analytical results from site
investigation borings for a nearby groundwater monitoring well.

During a recent site visit, standing water from lawn irrigation was observed.
Instructions were given to base personnel to discontinue site irrigation at least two
weeks prior to conducting the pilot test so that potentially saturated soils would have
adequate time to dry out.

. 2.2 Site Geology

Soils at this site are believed to be similar to those at Site 16. Soils encountered

" during tank removal-and sampling at Site 16 included silty sand, gravelly sand, and

clay lenses. Bedrock was not encountered within the first 10.8 feet below ground
surface (bgs). Weathered granite bedrock is anticipated at approximately 20 to 35 feet

DE268.23.0S/EDWARDS/PARTI/D-135
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bgs at Site 43. Depth to groundwater is approximétely 33 feet bgs based on recent
measurements in well 70-MW-47.

2.3 Site Contaminants

The primary contaminants documented in soils at the site are petroleum
hydrocarbons in the diesel range (TPH-d), as detected by EPA Method 8015 Modified
for Diesel. Soil samples collected at two and six feet below the former tank bottom
had the following hydrocarbon concentrations (Earth Technology, 1991):

EPA 602 in (mg/kg)
EPA 8015M
Depth . - for Diesel : Ethyl
Sample No. (ft bgs) (mg/kg) Benzene Toluene Benzene Xylenes
S1 6.0 22,620 ND 1.19 3.333 20.6
S2 10.8 ©277.8 ND ND ND ND

Sample analytical results from four nearby soil borings and a groundwater
monitoring well were not available at the time of this writing.

3.0 SITE-SPECIFIC ACTIVITIES

Site specific activities will include: (1) siting and construction of a central air
injection well (VW) and three vapor monitoring points (MPs); (2) an air permeability
test, (3) an in situ respiration test; and (4) the implementation of an extended (one-year)
bioventing pilot test.

3.1 Site 43 Pilot Test Layout and Construction

A general description of criteria used for siting a central VW and vapor MPs are
included in the protocol document (Hinchee et al., 1992). Figure 1.2 illustrates the
proposed locations of the central VW and MPs within Site 43. The final locations of
the VW and MPs may vary slightly from the proposed locations if significant fuel
contamination is not observed in the boring for the central VW. Soils in this area are

-expected to be oxygen-depleted (<2 percent O;) due to high hydrocarbon levels, and

increased biological activity should be stimulated by oxygen-rich soil gas injection
during pilot test operations.

Due to the relatively shallow depth of contamination expected at the test area, and
the experience that ES has had with bioventing in this soil type, the potential radius of
venting influence around the central VW is expected to be 20 to 40 feet. Three vapor
MPs (MPA, MPB, and MPC) will be located within a 20-foot radial distance of the
central VW. A background MP will not be installed at this site. Background levels of
oxygen and carbon dioxide obtained during the Site 16 pilot test will be used to
determine if inorganic or natural carbon sources are contributing to oxygen uptake
during the in situ respiration test at Site 43, since soil types are expected to be similar.

DE268.23.0S/EDWARDS/PARTI/D-135
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Additional details on in situ respiration test procedures are found in Section 5.7 of the
protocol document (Hinchee et al., 1992).

The VW and MPs will be constructed as described in Section 3.1, and as shown in
Figures 3.2 and 3.3 of the March 1993 Bioventing Pilot Test Work Plan. It should be
noted that the VW and MPs will be constructed above the groundwater table.
Boreholes advanced into the groundwater will be backfilled to the groundwater table.

3.2 Handling of Drill Cuttings

Drill cuttings from all borings will be screened in the field with a total hydrocarbon
vapor analyzer (see protocol document, Section 4.5.2). Cuttings with field evidence of

. petroleum contamination (e.g., discoloration, petroleum odor, above-background PID

readings) will be collected.in U.S. Department of Transportation (DOT) approved
containers. These containers will be labeled and placed in the Edwards AFB hazardous
material storage area. These drill cuttings will become the responsibility of Edwards
AFB and will be analyzed, handled, and disposed of by Edwards AFB in accordance
with the current procedures for on-going remedial investigations. Cuttings without
field evidence of petroleum contamination will be segregated from contaminated soils,
containerized, and labeled. These cuttings will be transported to a location designated

‘by the base point of contact.

3.3 Soil and Soil Gas Sampling

Soil and soil gas sampling procedures will be followed, as described in the March
1993 Bioventing Pilot Test Work Plan, with the exception of soil sample shipment to
Pace Analytical Laboratories (formerly ES Laboratory) in Novato, California.

3.4 Blower System

A 1-horsepower regenerative blower, capable of injecting up to 30 standard cubic
feet per minute (scfm) at 40 inches of water, will be used to conduct the initial air
permeability test and in situ respiration test. A schematic of a typical air injection
system used for pilot testing is shown in Figure 3.7 of the March 1993 Bioventing Pilot
Test Work Plan. The maximum power requirement anticipated for this pilot test is a
230-volt, single-phase, 30-amp service.  Additional details on power supply
requirements are described in Section 5.0, Base Support Requirements.

3.5 In Situ Respiration Test and Air Permeability Tests

 In situ respiration and air permeability tests, as described in Sections 3.6 and 3.7 of
the March 1993 Bioventing Pilot Test Work Plan, will be conducted at Site 43.

3.6 Installation of an Extended (One-Year) Bioventing Pilot Test System

A bioventing system for the extended (one-year) pilot test will .be installed at the test
site following the initial pilot test. It is requested that the base provide a power pole
with a 230-volt, single-phase, 30-amp breaker box with one 230-volt receptacle and
two 110-volt receptacles. Depending on the availability of a base electrician, a base
electrician or a licensed electrician subcontracted to ES will assist in the final wiring of
the blower to the breaker box. A 1 horsepower regenerative blower will be housed in a
small, prefabricated shed to provide protection from the weather. The shed will be
painted "Marble Cream" as requested by the base. The shed will be located next to

I-5
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Building 1200. The blower will be connected to the VW using a 2-inch diameter PVC
pipe buried in a trench approximately 6 inches bgs.

The system will be operated for one year. After six months, ES personnel will
conduct an in situ respiration test to monitor the long-term performance of this
bioventing system. Weekly system checks will be performed by Edwards AFB
personnel. If required, any major maintenance of the blower unit will be performed by
ES personnel. Detailed blower system information and a maintenance schedule will be

- included in the operation and maintenance (O&M) manual provided to the base. More

detailed information regarding the extended pilot test procedures can be found in the
protocol document (Hinchee et al., 1992).

4.0 EXCEPTIONS TO PROTOCOL PROCEDURES

The procedures that will be used to construct the VW and MPs, and to measure soil
permeability to air and in situ respiration rates, are described in Sections 4 and 5,
respectively, of the protocol document (Hinchee et al., 1992). No exceptions to the
protocol document procedures are anticipated. '

5.0 BASE SUPPORT REQUIREMENTS

The following base support is needed prior to arrival of the dnlhng subcontractor
and the ES pilot test team:

r Obtaining a base excavation permit.

= Confirmation of an available power source and installing a 230-volt, 30-amp,
single-phase breaker box with one 230-volt receptacle and two 110-volt
receptacles located within 50 feet of the VW,

® Provision of any paperwork required to obtain gate passes and security badges
for approximately three ES employees, two drillers, and an electrician (if a base
electrician is not available). Vehicle passes will be needed for one truck and
trailer, and a drill rig. ES will provide, in advance, social security numbers of
the field team and drillers, as well as license plate numbers of vehicles to be
used on the flightline.

= Provision of keys to the on-site groundwater monitoring wells.
During initial testing, the following base support is needed:

= Twelve square feet of desk space and a telephone in a building located as close
to the site as practical.

® Use of a facsimile machine for transmitting 15 to 20 pages of test results.
» A decontamination pad where the driller can clean the augers between borings.

m Acceptance of responsibility for drill cuttings and decontamination water
generated from VW and MP borings, including drum sampling to determine
hazardous waste status. (If ES transfers custody of drums to another contractor
working on the base, assistance in arranging this transfer will also be needed.)

DE268.23.05/EDWARDS/PARTI/D-135




During the one-year extended pilot tests, base personnel will be required to perform
the following activities:

® Check the blower system once per week to ensure that it is operatmg and to
record the air injection pressure and temperature. ES will provide a brief
training session for this procedure and a maintenance procedures manual with
data collection sheets.

= If the blower stops working, notify: Mr. Larry Dudus of ES San Diego at (619)
453-9650, Mr. Chris Pluhar of ES Pasadena at (818) 585-6324, or Mr. Sam
Taffinder of AFCEE at (800) 821-4528, ext. 230.

" Arrange site access for an ES technician to conduct in situ respiration tests
approximately six months and one year after the initial pilot test.

6.0 PROJECT SCHEDULE
The following schedule is contingent upon timely approval of this pilot test work

plan.
Draft Test Work Plan to AFCEE/Edwards AFB 14 June 1993
Approval to Proceed 2 September 1993
Begin Initial Pilot Test 8 September 1993
Final Test Work Plan/Interim Results Report 29 Febi'uary 1994
Second Respiration Test ‘ March 1994
Final Respiration Test and Soil Sampling | September 1994

7.0 POINTS OF CONTACT

Mr. Steve Daneke

70 North Wolfe Avenue
Edwards AFB, CA 93524-6225
(805) 277-1401

Major Ross Miller/Mr. Sam Taffinder
AFCEE/EST

2504 "D" Drive, Suite 3

Brooks AFB, TX 78235-5103

(800) 821-4528, ext. 282, 230

Mr. Larry Dudus
Engineering-Science, Inc.

9404 Genesee Avenue, Suite 140
La Jolla, CA 92307

| . DE268.23.05/EDWARDS/PARTI/D-135 .




(619) 453-9650
FAX (619) 453-9652

Mr. Doug Downey
Engineering-Science, Inc.
1700 Broadway, Suite 900
Denver, CO 80290

(303) 831-8100

FAX (303) 831-8208

8.0 REFERENCES

Engineering-Science, Inc. Field Sampling Plan for AFCEE Bioventing. Denver,
Colorado. 1992. '

Hinchee, R.E., Ong, S.K., Miller, R.N., Downey, D.C., and Frandt, R. Test Plan
and Technical Protocol for a Field Treatability Test for Bioventing. January
1992.

The Earth Technology Corporation. Underground Tank Removal Soil Samplmg Report
Field Note Work Sheet and Soil Sample Analysis Table. 1991.
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PART II

DRAFT BIOVENTING PILOT TEST INTERIM RESULTS REPORT
IRP SITE 43, BUILDING 1200 FORMER DIESEL UST
EDWARDS AFB, CALIFORNIA

1.0 INTRODUCTION

The purpose of this Part II report is to describe the results of the initial pilot test at
the Building 1200 former diesel underground storage tank (UST) at IRP Site 43, and to
make specific recommendations for extended testing, which will determine the long-
term impact of bioventing on site contaminants. An initial bioventing pilot test was
completed at the Building 1200 former diesel UST site during 7 September through 15
September 1993. - Descriptions of the history, geology, and contaminants at the site are
contained in Part I, the Bioventing Pilot Test Work Plan Addendum.

While the initial pilot test was being conducted at the Building 1200 former diesel
UST site, the six-month respiration test was performed at IRP Sites 16 and 21.
Respiration test data from these two sites was sent to the Air Force Center for
Environmental Excellence (AFCEE). A copy was also forwarded to Edwards AFB.

2.0 IRP SITE 43, BUILDING 1200 FORMER DIESEL UST
2.1 Pilot Test Design and Construction

Installation of an air injection vent well (VW) and a vapor monitoring point (MP) at
the Building 1200 former diesel UST site (designated ED3) was completed on 8
September 1993. Drilling services were provided by Tonto Environmental Drilling of
Fontana, California. Well installation and soil sampling were directed by Mr. Chris
Pluhar and Mr. Tom Blaney, geologists with Engineering-Science, Inc. The following
sections describe the final design and installation of the bioventing pilot test system at
this site.

One VW (ED3-VW), one MP (ED3-MPA), and a blower unit were installed at the
site. Figures 2.1 and 2.2, respectively, depict the location of, and a hydrogeologic
cross section for, the VW and MP completed at the site.

2.1.1 Air Injection Vent Well

“The air injection VW was installed following procedures described in the Air Force
Center for Environmental Excellence (AFCEE) bioventing protocol document (Hinchee
et al., 1992). Figure 2.3 shows construction details for ED3-VW.

II-1
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The VW was installed through the former tank bed in hydrocarbon-contaminated
soil. The VW was constructed using 4-inch diameter, Schedule 40 polyvinyl chloride
(PVC) casing, with 10 feet of 0.02 inch slotted PVC screen installed from 4.5 to 14.5
feet below ground surface (bgs) and a PVC end cap from 14.5 to 15 feet bgs. The
annular space between the well casing and borehole was filled with coarse aquarium
silica sand from 15 feet bgs to just above the well screen. Approximately three feet of
bentonite chips were placed above the sand and hydrated in place. The top of the well
was completed with a flush-mounted metal well vault set in a 2.5 x 2.5 x .5 foot
concrete pad. The well casing was finished with a tee fitting, approximately six inches
bgs. This fitting is connected to a 2-inch diameter, Schedule 40 PVC pipe, which runs
underground for about 20 feet to the blower. The PVC pipe connects to the blower
piping at a galvanized steel union located inside the blower shed.

2.1.2 Monitoring Point

The MP screens were installed at 5, 10, and 15 foot depths. The MP was
constructed as shown in Figures 2.2 and 2.4. The MP monitoring interval was
constructed using a 6-inch section of 1l-inch diameter 0.02-inch slotted PVC well

-screen, and a 0.25-inch diameter Schedule 80 PVC riser pipe extending to the ground

surface. At the top of each riser, a ball valve and a 3/16-inch hose barb were installed.
The top of the MP was completed with a flush-mounted metal well vault set in a
concrete base. Thermocouples were installed at the five and 15 foot depths to measure
soil temperature variations.

2.1.3 Blower Unit

A portable 1/6-horsepower Gast® rotary vane blower unit was used for the initial
pilot test. For the extended pilot test, a 1-horsepower Gast® regenerative blower was
installed in a small shed located adjacent to Building 1200, next to the emergency
generator and the building's air conditioning units. The fixed unit is energized by a
115-volt, single-phase, 20-amp power line from within Building 1200. The
configuration, instrumentation, and specifications for this blower system are shown in
Figure 2.5. The blower is currently injecting air at a flow rate of approximately 40
cubic feet per minute (cfm) for the extended pilot test. After blower installation and
start-up, ES engineers provided an operation and maintenance (O&M) manual,
including maintenance instructions, equipment specifications, and monitoring forms, to
base personnel. A copy of the O&M manual is provided in Appendix A.

2.2 Soil and Soil Gas Sampling Results
2.2.1 Soil Sampling Results

Soils at this site consist primarily of sand and silty sand. Groundwater was not
encountered during drilling operations, which reached a total depth of 15 feet bgs.
Groundwater in a nearby well was encountered at 31.4 feet bgs at the time of drilling.

During drilling, the areal extent of contamination was found to be very small.
Several borings were drilled in search of contamination. Two of these borings, SBI1
and SB2, were subsequently abandoned and backfilled (Figure 2.1). SB2 was
abandoned due to the absence of contamination. SB1, although contaminated, was
abandoned due to it's close proximity (five feet) to the much more contaminated VW.
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The VW and SB1 shawed evidence of contamination, whereas MPA and SB2, each
seven feet from the vent well, did not show evidence of contamination (see Table 2.1
and Figure 2.2). Hydrocarbon odor and staining of the soil was encountered from two
to 15 feet bgs in the VW, and from six to nine feet bgs in SB1. Field measurements
using a photoionization detector (PID) indicated volatile hydrocarbons in both of these
borings as well.

More detailed hydrogeologic information regarding the site can be found in the
hydrogeologic cross section (Figure 2.2) and the geologic boring logs (Appendix B).

Soil samples for labbratory analysis were collected using an 18-inch split-spoon
sampler with 2-inch diameter brass liners. Soil samples were collected from ED3-VW
at 5, 10, and 15 feet bgs and from ED3-MPA at 10 feet bgs.

Soil samples were shipped via Federal Express® to Pace Laboratory in Novato,
California, for chemical and physical analysis. Soil samples were analyzed for total
recoverable petroleum hydrocarbons (TRPH); benzene, toluene, ethylbenzene, and
xylenes (BTEX); iron; alkalinity; Total Kjeldahl Nitrogen (TKN); moisture content;
and grain-size distribution. The results of these analyses are provided in Table 2.1.
Chain-of-custody forms are provided in Appendix B.

2.2.2 Soil Gas Sampling Results

Soil gas samples were collected from ED3-VW and ED3-MPA at 15 feet. Soil gas
samples were collected using 3-liter Tedlar® bags and a vacuum chamber. After the
samples were collected in the Tedlar® bags, they were transferred to 1-liter SUMMA®
canisters and shipped to the laboratory.

Soil gas samples were shipped via Federal Express® to Air Toxics, Inc., in Rancho
Cordova, California, for total volatile hydrocarbon (TVH) and BTEX analysis. The
TVH analyses were referenced to jet fuel (Molecular Weight = 156) since there is no
suitable analysis for diesel. The results of these analyses are provided in Table 2.1.
Chain-of-custody forms are provided in Appendix B.

2.3 Pilot Test Results .
2.3.1 Exceptions to Test Protocol Procedures

Procedures described in the protocol document and the site-specific work plan (Part
I) were used to complete the pilot test at this site.

Several exceptions were made to the protocol document as a result of limited
contamination. During drilling and installation of the VW and MP, four borings were
drilled in search of contamination. Two of these were later abandoned and backfilled
with bentonite. The VW and MPA were installed in the remaining boreholes. Only
one monitoring point, MPA, was installed instead of the three called for in the
workplan and protocol document due to the limited area of contamination.

The respiration test was run in the VW because MPA was outside the apparent zone
of contamination. In addition, a small (1 cfm) blower, instead of a blower with a
larger flow rate, was used to run the air permeability test.
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Table 2.1

'Soil and Soil Gas Laboratory Analytical Results
IRP Site 43, Building 1200 Former Diesel UST

Edwards AFB, California

Sample Location - Depth

Analyte (Units)3 (Feet Below Ground Surface)

Soil Gas Hydrocarbons ED3-MPA-15  ED3-VW
TVH? (ppmv) 76 - 690
Benzene (ppmv) ND(0.002) ND(0.023)
Toluene (ppmv) 0.006 ND(0.023)
Ethylbenzene (ppmv) ND(0.002) 0.18
Xylenes (ppmv) ND(0.002) 0.95

Soil Hydrocarbons ED3-MPA-10 ED3-VW-5 ED3-VW-10 ED3-VYW-15
TRPH® (mg/kg) - ND(5.4) . 940 45 1190 .
Benzene (mg/kg) ND(0.0006) ND(0.29) ND(0.0006) ND(0.27)
Toluene (mg/kg) ND(0.0006) ND(0.29) ND(0.0006) ND(0.27)
Ethylbenzene (mg/kg) ND(0.0006) 0.37 ND(0.0006) ND(0.27)
Xylenes (mg/kg) ND(0.0006) 1.6 ND(0.0008) 1.1

Soil Inorganics
Iron (mg/kg) 12,400 14,300 NA NA
Alkalinity (mg/kg as Ca CO3%) 230 770 NA NA
pH (Units) 9.3 8.5 NA NA
TKN® (mg/kg) 27 280 NA NA
Phosphates (mg/kg) 150 560 NA NA

Soil Physical Parameters
Moisture (% wt) 7.4 13 8.2 9.0
Gravel (%) 5.8 2.0 NA NA
Sand (%) 79.3 65.0 NA NA
Silt (%) 6.3 15.9 NA NA
Clay (%) 8.6 17.1 NA NA

a8 ppmv = Parts Per Million, Volume Per Volume; mg/kg = Milligrams Per Kilogram

b

a o

TVH = Total Volatile Hydrocarbons.
TRPH = Total Recoverable Petroleum Hydrocarbons by EPA 418.1.
Ca CO3 = Calcium Carbonate

¢ TKN = Total Kjeldahl Nitrogen

ND = None Detected. Detection limits are in parentheses.

NA = Not Analyzed
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2.3.2 Imitial Soil Gas Chemistry

Prior to initiating air injection for the respiration test, the VW and MP were purged
and initial oxygen, carbon dioxide, and TVH concentrations were measured using
portable gas analyzers, as described in the protocol document.

Table 2.2 summarizes the initial soil gas chemistry at the site. The results indicate
that biological fuel degradation has depleted the oxygen supply in the vadose zone.
The VW and MPA contained oxygen levels of 4.8 to 8.1 percent. Carbon dioxide was
present at elevated concentrations, ranging from 7.8 to 14.1 percent.

2.3.3 In Situ Reépiration Rates

An in situ respiration test was conducted at the site according to protocol document
procedures. A 1-cfm pump was used to inject air into the VW for 22 hours. Helium,
at a concentration of between 2.5 and 4 percent was injected for use as a tracer gas.
Oxygen concentrations at the VW were increased to 20 percent. After air injection
ceased, changes in soil gas composition were monitored over time. Oxygen, carbon
dioxide, TVH, and helium were measured over a period of 121 hours following the air
injection period. The observed rate of oxygen utilization was then used to estimate the
aerobic fuel degradation rate at the site using procedures outlined in Section 5.7 of the
protocol document. Figure 2.6 presents the results of in siru respiration testing at the
site, and Table 2.3 provides a summary of the observed oxygen utilization rate.

At IRP Site 43, an estimated 100 milligrams (mg) of fuel per kilogram (kg) of soil
can be degraded each year. This value was calculated for the . VW, the only
contaminated point, using the observed oxygen utilization rate and an estimated air-
filled porosity of 0.07 liter per kilogram of soil and a conservative ratio of 3.5 mg of
oxygen consumed for every 1 mg of fuel biodegraded. Oxygen decrease during the
respiration test was steady. The oxygen utilization rate observed in the contaminated
soil at the VW was approximately 0.0007 percent per minute (%/min). This low rate
of oxygen utilization was partially the result of vent well dilution, since the upper
portion of the screened interval was not in contaminated soil.

2.3.4 Air Permeablhty

An air permeability test was conducted at the site according to protocol document
procedures. Air was injected into the VW for approximately 22 hours at a rate of
approx1mately 1 cfm. This injection rate was not sufficient to cause pressure responses
in the monitoring points. However, as discussed below, oxygen influence was
achieved and, therefore, soil permeability is high enough to allow remediation of soils
within a 7-foot radius of the VW with this low flow rate.

2.3.5 Oxygen Influence .

The depth and radius of oxygen influence in the subsurface resulting from air
injection into the central VW during pilot testing is the primary design parameter for
full-scale bioventing systems. Optimization of full-scale and multiple VW systems
requires pilot testing to determine the volume of soil that can be oxygenated at a given
flow rate and VW screen configuration.

II-10
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Table 2.2 -

Initial Soil Gas, Chemistry _
IRP Site 43, Building 1200 Former Diesel UST
Edwards AFB, California

Sample Depth 02 COz TVH-Field TVH-Lab Temperature
Location (ft bgs)  (percent) (percent) (ppmv)2 (ppmv)P (°F)
ED3-VW 4-14 8 7.8 240 690 NA
ED3-MPA-5 5 4.8 14.1 115 NA 80.2
ED3-MPA-10 10 6.9 16 110 NA NA
69.3

ED3-MPA-15 15 8.1 11.9 125 - 76

3 Total hydrocarbon analyzer field screening results. .
Laboratory results referenced to Jet Fuel (Molecular Weight = 156)

NA = Not Analyzed
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Table 2.3

Oxygen Utilization Rates
IRP Site 43, Building 1200 Former Diesel UST
Edwards AF¥B, California

A Hydrocarbon
Test 0; Utilization? Degradation
. 02 Loss2 Duration Rate R Rate
Location (percent) (min.) (percent/min) (mg/kg/yr)
VW 5.2 7,237 0.0007 100

2  Value based on linear regression (Figure 2.6).
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Table 2.4 describes.the change in soil gas oxygen levels that occurred after 22 hours
of air injection during the air permeability test at the site. The air injection flow rate of
1 cfm produced an increase in soil gas oxygen levels at a distance of at least seven feet
from the central VW. Based on oxygen influence during the test, it is anticipated that
the radius of influence for a long-term bioventing system ‘at this site will exceed seven
feet at all depths.

2.3.6 Potential Air Emissions

Site contamination consists of diesel fuel, a compound of relatively low volatility.
Soil samples had maximum field head space readings of 296 ppm. Maximum soil
concentrations of BTEX compounds detected were 1.6 mg/kg for xylenes and 0.37
mg/kg for ethylbenzene, whereas benzene was not detected in any sample. Maximum
TVH in the soil gas analyzed was 690 ppmv. The long-term potential for air emissions
from bioventing operations at this site is low. Initial emissions should be minimal as
accumulated vapors will move slowly outward from the air injection point, and will be
biodegraded as they move horizontally through the soil.

2.4 Recommendations

Initial bioventing tests at this site indicate that oxygen had been depleted in the
contaminated soils, and that air injection is an effective method of stimulating aerobic
fuel biodegradation. AFCEE has recommended that air injection continue at this site to
determine the long-term radius of oxygen influence and the effects of time, available
nutrients, and changing temperatures on fuel biodegradation rates. '

A 1-horsepower regenerative blower has been installed at the site for continuous air
injection. In March 1994, ES will return to the site to sample and analyze the soil gas,
and conduct a repeat respiration test. In September 1994, a final respiration test will be
conducted, and soil and soil gas samples will be collected from the site to determine the
degree of remediation achieved during the first year of in situ treatment.

3.0 REFERENCES

Engineering-Science, Inc. Field Sampling Plan for AFCEE Bioventing. Denver,
"~ Colorado. 1992. : :

Hinchee, R.E., Ong, S.K., Miller, R:N., Downey, D.C., and Frandt, R. Test Plan
and Technical Protocol for a Field Treatability Test for Bioventing. January
11992.
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Table 2.4

Influence of Air Injection Vent Well on Monitoring Point Oxygen Levels

IRP Site 43, Building 1200 Former Diesel UST
Edwards AFB, California _

_ Distance from YW Depth Initial Oy Final 02
Sample Location . (ft) (ft. bgs) (percent) (percent)
ED3-MPA-5 -7 5 4.8 14.2
ED3-MPA-10 7 10 6.9 19
ED3-MPA-15 7 15 8.1 14.2

4  Readings taken after 22 hours of air injection during air permeability test.
NS = Not Sampled
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SECTION 1
INTRODUCTION

This document has been prepared by Engineering-Science, Inc., to support the
bioventing initiative contract awarded by the Air Force Center for Environmental
Excellence. The contract involves the conducting of bioventing pilot tests at 35 sites on
23 Air Force Bases across the United States.

At most sites, bioventing systems will be installed upon completion of the bioventing
pilot tests for the purpose of extended pilot testing. These systems will operate for a
one year period to provide further information as to the feasibility of the technology at
each site, and to provide interim remedial action.

The Operations and Maintenance Manual has been created for sites at which blowers
have been installed for extended pilot testing. Basic maintenance of these systems is
the responsibility of the base. The manual is to be used by base personnel to guide and
assist them in operating and maintaining the blower system. Section 2 provides a
synopsis of the blower system configuration. Section 3 of this document describes the
blower. Section 4 details the maintenance requirements and provides maintenance
schedules. Section 5 describes the system monitoring that is required to forecast
system maintenance needs and provide data for the extended pilot test.
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SECTION 2
BLOWER SYSTEM CONFIGURATION SUMMARY

System Type injection

Blower regenerative

Blower Model R4110N-50

Motor (Horsepower) 1.0

Knock-Out .Chamber none

Sampiing Port none

Inlet Temperature Gauge (range) not applicable
Inlet Vacuum Gauge (range) -60" - 0" H>0
Inlet Filter (part no.) AJ134E

Outlet Temperature Gauge (range) 0°-250° F
Outlet Pressure Gauge (range) 0" - 60" Hy0
Pressure/Vacuum Relief Valve Set @ (give unit of measure) 30" Hy0

2-1
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SECTION 3
BIOVENTING SYSTEM OPERATION

3.1 PRINCIPLE OF OPERATION

Bioventing is the forced injection of fresh air, or withdrawal of soil gas, to enhance
the supply of oxygen for in siru bioremediation. Either a pressure (air injection) or
vacuum (vapor extraction) blower unit is used to inject or withdraw air into or from the
soil, thereby supplying fresh air with 20.8 percent oxygen to the contaminated soils.
Once oxygen is provided to the subsurface, existing bacteria will proceed with the
breakdown of fuel residuals. . '

An injection blower system has been installed at Edwards Air Force Base Building'
1200, IRP Site 43. '

‘3..2 SYSTEM DESCRIPTION

3.2.1 Blower System

A Gast series R4 blower powered by a one horsepower direct-drive motor is the
workhorse of this bioventing system. This blower is rated at a flow rate of 92 standard
cubic feet per minute (scfm) at open flow; however, the actual performance of the
blower will vary with changing site conditions. As installed at Building 1200, the
blower was producing an estimated flow rate of 40 scfm at a pressure of 5 inches of
water with much of the flow being released at the bleed off valve, which was
completely open. This was necessary because the contaminated area was very limited
and only a very low flow rate was required to aerate the entire contaminated soil
volume. The system includes an air filter to remove any particulates which are
entrained in the air stream, and several valves and monitoring gauges which are
described in the next section. A schematic of the blower system installed at Building
1200 is shown on the figure in Attachment A. Corresponding blower performance
curves, and relevant service information are also provided in Appendix A.

3.2.2 Monitoring Gauges

The bioventing system is equipped with vacuum, pressure, and temperature gauges.
Gauges have been installed on the air injection system at the following locations: a
vacuum gauge in the inlet piping, a pressure and a temperature gauge in the outlet
piping. The temperature gauge is used to monitor the outlet temperature to determine
the change in temperature across the blower. Ambient air temperature can be estimated
and used as the inlet temperature since an inlet temperature gauge is not present. See
the figure in the attachment for the locations of the gauges installed on the blower
system.
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SECTION 4
SYSTEM MAINTENANCE

Although the motor and blower are relatively maintenance free, periodic system
maintenance is required for proper operation and long life. Recommended maintenance
procedures and schedules are described in detail in the instruction manuals included in
Attachments A and B and briefly summarized in this section.

Filter inspection must be performed with the system turned off. To re-start the
motor, open the manual air dilution valve to protect the motor from excessive strain,
start motor, and slowly close dilution valve. If the handle has been removed from the
manual air dilution valve, do not open the valve or otherwise change the setting (it has
been pre-set for a specific flow rate) before re-starting the blower.

4.1 BLOWER/MOTOR

The blower and motor are relatively maintenance free and should not require any
periodic maintenance during the 1-year extended testing period. Both blower and
motor have sealed bearings and do not require lubrication.

4.2 AIR FILTER

To avoid damage caused by passing solids through the blower, an air filter has been
installed in-line before the blower. The filter element is paper and is accompanied by a
polyurethane foam prefilter. The filter should be checked weekly for the first 2 months
of operation. Afterward, a facility employee should determine the best schedule for
filter replacement. The polyurethane prefilters can be washed with lukewarm water
and a mild detergent. Paper filter elements should never be washed, but should be
disposed of and replaced as necessary. When the pressure or vacuum drop across the
blower is above 25 inches of water, a dirty filter element should be suspected, and
cleaning or replacement should be performed.

To remove the filter, loosen the wing nut, lift the metal top off the air filter, and lift
the air filter from the metal housing. Remove the polyurethane prefilter (if applicable)
and wash before replacing. When replacing the filter, be careful that the rubber seals
remain in place. ,

The filter element is manufactured by Gast Manufacturing Corp. in Benton Harbor,
Michigan. Their telephone number is (616) 926-6171. Additional filters can also be
obtained through Engineering-Science, Inc., in Pasadena, California. The ES contact
is Mr. Chris Pluhar. He can be reached at (818) 585-6324. The filter model number

4-1

EAFB\O&M.DOC (BIOVENTDISK).DOC




is AJ 126D, and the number for the replacement element is AJ134E. It is recommended
that at least one spare air filter be kept at the site, four spare filters were supplied with
the blower system.

4.3 MAINTENANCE SCHEDULE

The following maintenance schedule is recommended for this system. The filter
should be checked once per month and washed or replaced as necessary (see Section
5.2). During the initial months of operation more frequent monitoring is recommended
to ensure that any startup problems are quickly corrected. A daily drive-by inspection
is recommended during the initial 2 weeks of operation to ensure that the blower
system is still operating with no. unusual sounds. Data collection sheets that can be
used to record maintenance activities are included in Attachment B.

4.4 TROUBLESHOOTING

4.5 MAJOR REPAIRS

Blowers systems are very reliable when properly maintained. Occasionally, a motor
or blower will develop a serious problem. If a blower system fails to start, and a
qualified electrician verifies that power is available at the blower or starter, the ES Site

‘Manager, Chris Pluhar, should be called at (818) 585-6324. ES is responsible for

major repairs during the first year of operation.
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SECTION 5
SYSTEM MONITORING

5.1 BLOWER PERFORMANCE MONITORING

To monitor the blower performance, vacuum, pressure, and temperature will be
measured. These data should be recorded weekly on a data collection sheet (provided

“in Attachment B). All measurements should be taken at the same time while the system

is running. Because the system is loud, hearing protection should be worn at all times.
5.1.1 Vacuum/Pressure |

With hearing protection in place, open the blower enclosure and record all vacuum

. and pressure readings directly from the gauges (in inches of water or psi). Record the

measurements on a data collection sheet (Attachment B).
5.1.2 Flow Rate

"The flow rate through the vent well and soils can be calculated when the inlet
vacuum and outlet pressure of the blower are known. This pressure change across the
blower (vacuum + pressure) can be compared to the performance curves for the blower

- in Attachment A to determine the approximate flow rate.

5.1.3 Temperature

With hearing protection in place, open the blower enclosure and record the
temperature readings directly from the gauges in degrees Fahrenheit (°F). Record the
measurements on a data collection sheet (provided in Attachment B). The temperature
change can be converted to degrees Celsius (°C) using the formula °C= (°F - 32) x
5/9. '

5.2 MONITORING SCHEDULE

The following monitoring schedule is recommended for this system. During the
initial months of operation, more frequent monitoring is recommended to ensure that
any start up problems are quickly corrected. Data collection sheets have been provided
to assist your data collection and are included in Attachment B.

Monitoring Item Monitoring Frequency

Vacuum/Pressure Daily during first week, then once per week.

Temperature Daily during first week, then once per week.

Filter Weekly during first two months, then as necessary.
5-1
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70-6100
. F2-205/8/92
Post Office Box 97 Rey. £

Benfon Harbor, MI, 49023-0097
Ph: 616/926-6171
Fax: 616/925-8288

INSTALLATION
AND OPERATING
INSTRUCTIONS
FOR GAST
HAZARDOUS
DUTY REGENAIR
BLOWERS

: -.-the.followmg_
models- ONLY:; __'_’R3105N 50,:-R4110N-50
R4310P_50" R

30Q:50;-R6P155Q-50
R6350R-50, R P355R:50 dindl R7100R-50.

Gast Authorized Service Facilities are Located in the locations listed below

Gast Manufacturing Corporation Gast Manutacturing Corporation

505 Washington Avenue 2550 Meadowbrook Road

Caristadt, N. J. 07072 Benton Harbor, MI. 49022

Ph: 201/933-8484 Ph: 616/926-6171

Fax: 201/933-5545 Fax: 616/925-8258
Brenner Fiedler & Associates Wainbee Limited Wainbee Limited Japan Machinery Gast Manufacturing Co. Lid.
13824 Bentley Place 215 Brunswick Blvd. 5789 Coopers Ave. Central PO Box 1451 Halifax Road, Cressex Estate
Cerritos, CA. 90701 . Pointe Claire, Quebec’ Mississauga, Ontario  TOyko 100-91, Japan  High Wycombe, Bucks HP12 3SN
Ph:  310/404-2721 | Canada HYR 4R7 Canada L4z 356 Ph: 813 3573-542) England
Ph: 800/843-5553 Ph: 514/697-8810 Ph: 416 243-1900 Fax: 813 3571-7894 Ph: 44494 52357)
Fax: 310/404-7975 Fax: 514/-697-3070 Fax: 416243-2336 Fax: 44 494 436588
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, ) SAFETY :
I . This is the safety alert symbol. When you see this symbol
‘ personal injury is possible. The degree of injury is shown
by the following signal words: -
A DANGER Severe injury or death.will occur if hazard is

" ignored. : '
. &\ WARNING Severe injury or death can occur if hazard is
_ ignored.

I .’ A CAUTION Minor injury or property damage can occur if

hazard is ignored. - :

Review the following information careﬁilly before oper-
ating. ‘

GENERAL INFORMATION

R3105N-50, R4110N-50; R4310P-50, R4P115N-50,
R5125Q-50, R5325R-50, R6130Q-50, R6P155Q-50,
R6350R-50, R6P355R-50 and R7100R-50. These blowers
are intended for use in Soil Vapor Extraction Systems.
Theblowersare sealed at the factory for very low leakage.
They are powered with a U.L. listed electric motor Class
1 Div. 1 Group D motors for Hazardous Duty locations.
Ambient temperature for normal full load operation
should not exceed 40° C (105° F). For higher ambient
operation, contact the factory. :

Gast Manufacturing Corporation may offer general ap-
plication guidance: however, suitability of the particular
blower and/or accessories is ultimately the responsibil-
ity of the user, not the manufacturer of the blower.

: INSTALLATION

DANGER Models R5325R-50, R6130Q-50, R6350R-50,
R5125Q-50, R6P155Q-50, R6P355R-50 AND R7100R-50
use Pilot Duty Thermal Overload Protection. Connect-
ing this protection to the proper control circuitry is
mandated by UL674 and NEC501. Failure to do so could/
may result in a EXPLOSION, See pages 3 and 4 for
recommended wiring schematic for these models.

B

B>

WARNING Electric shock can result frombad wiring. A
qualified person must install all wiring, conforming to
all required safety codes. Grounding is necessary.

WARNING This blower is intended for use on soil vapor
extraction equipment. Anyotheruse must be approved in
writing by Gast Manufacturing. Corp. Install this blower
in any mounting position. Do not block the flow of
cooling air over the blower and motor.

PLUMBING - Use the threaded pipe ports for connection
only. They will not support the plumbing. Be sure to use
the same or larger size pipe to prevent air flow restriction
and overheating of the biower. When installing fittings,
be sure to use pipe thread sealant. This protects the
threadsin the blower housing and preventsleakage. Dirt
and chips arc often found in new plumbing. Do not aliow
them to enter the blower.

>

This instruction applies to the following models ONLY:

OPERATING AND MAINTENANCE INSTRUCTIONS

NOISE - Mount the unit on a solid surface that will not
increase the sound. This will reduce noise and vibration.
Wesuggest the use of shock mounts or vibration isolation -
material for mounting. B

ROTATION - The Gast Regenair Blower should only
rotate clockwise as viewed from the electric motor side.
The casting has an arrow showing the correct direction.
Confirm the properrotation by checkingair flow at the IN
and OUT ports. If needed reverse rotation of three phase
motors by changing the position of any two of the power
line wires. .

' OPERATION .
A WARNING Solid or liguid material exiting the blower
or piping can cause eye damage or skin cuts, Keep away
from air stream. :

A WARNING - Gast Manufacturing Corporation will not
knowingly specify, design or build any blower for instal-
lation in a hazardous, combustible or explosive location
withouta motor conformingto the proper NEMA or U, L.
standards. Blowers with standard TEFC motors should
never be utilized for soil vapor extraction applications or
where local state and /or Federal codes specify the use of
explosion-proof motors (as defined by the National Elec-
tric Code, Articles 100,500 €1990). o

—

& CAUTION Attach blower to solid surface before start-
ing to prevent injury or damage from unit movement. Air
containing solid particles or liquid must pass through a:
filter before entering the blower. Blowers must have
filters, other accessories and all piping attached before
starting. Anyforeign material passingthrough the blower
may cause internal damage to the blower. '

A CAUTION Outlet piping can burn skin. Guard or limit
access. Mark “CAUTION Hot Surface. Can Cause Burns”,
Alr temperature increases when passing through the
blower. When run at duties above 50 in.HyO metal pipe

- may be required for hot exhaust air. The blower must not
be operated above the limits for continuous duty. Only
models R3105N-50, R4110N-50 and R4310P-50 can be
operated continuously with no air flowing through the -
blower. Other units can only be run at the rating shown
on the model number label. Do not Close off inlet (for
vacuumj to reduce extra air flow. This will cause added
heat and motor load. Blower exhaust air in excess of
2300F indicates operation in excess of rating which can
cause the blower to fail. :

ACCESSORIES...Gastpressuregauge Al496and vacuum
gauges AJ497 or AE134 show blower duty. The Gast

pressure/vacuum relief valve, AG258, will limit the op-
erating duty by admittine or relieving air. It also allows
tull flow through the blowor when the relicf valve closes.




. . .

B

SERVICING

A WARNING  To retain their sealed construction they.

should be serviced by Gast authorized service centers
ONLY.: These models are sealed at the factory for very
low leakage. '

WARNING  Turn off electric power before removing
blower from service. Be sure rotating parts havestopped,
Electrie shock or severe cuts canresult. Inletand exhaust
filters attached to the blower may need cleaning or re-
placement of the elements. Failure to do so will result in
more pressure drop, reduced air flow and hotter opera-

tion of the blower. The outside of the unit requires clean-
ing of dust and dirt. The inside of the blower also may
need cleaning to remove foreign material coating' the
impeller and housing. This should be done at a Gast

" Authorized Service Center. This buildup can cause vibra-

tion, failure of the motor to operate or reduced flow.

KEEP THIS INFORMATION WITH THIS BLOWER.
REFER TO IT FOR SAFE INSTALLATION,
OPERATION OR SERVICE. :

MOTOR WIRING DIAGRAM FOR R4110N-50 & R3105N-50

UNGROUNDED LINE  py.. I -

P2ioee= Lo'w R
_ JRSUATE O .

LNE
T2 | w
The=dt

NSULATE '

NSULATE LNE

>>x WARNNG
THIS MOTOR IS THERMALLY
PROTECTED AND WAL
VOLTAGE ™"
¥ ‘AUTOMATICALLY RESTART
WHEN PROTECTOR RESETS,
ALWAYS DISCONNECT POWER

T4

SUPPLY BEFORE SERVICING.

MOTORS WIRING DIAGRAM FOR R4310P-50

® ®O®
D % >>% WARNING
b THIS MOTOR {S THERMALLY
TO REVERSE ROTATION, @ Q : @ Q . PROTECTED AND WILL
INTERCHANGE THE @ @ AUTOMATICALLY RESTART
EXTERNAL CONNECTIONS WHEN PROTECTOR RESETS.
TO ANY TWO LEADS. LNE LINE ALWAYS DISCONNECT POWER
UPP .
LOW VOLTAGE| HGH VOLTAGE S LY BEFORE SERVICING

. MOTORS WIRING DIAGRAM FOR
R5325R-50, R6350R-50, R6P355R-50, & R7100R-50

THERMOSTATS (TO
CUSTOMER CONTROL

TO REVERSE ROTATION, ;
INTERCHANGE THE

EXTERNAL CONNECTIONS

TO ANY TWO LEADS.

@C®

il .

LINE LNE
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Dilless Re

enerafive Blowers, -
Motor Mounted w0s2¢tn =~ = = -

" REGENAIRs R4 Series

MODEL R4110-2
52"H,0 MAX. PRESSURE, 92 CFM OPEN FLOW

PRODUCT FEATURES

* Qilless operation

* TEFC motor mounted

* Can be mounted in any plane

* Rugged construction/low maintenance
« Can be operated blanked-off

COMMON MOTOR OPTION

+ 115/208-230V, 60 Hz; 110/220-240V, 50 Hz, single phase
* 208-230/460V, 60 Hz; 190-230/380-415V, 50 Hz, three phase
* 575V, 60 Hz, three phase

RECOMMENDED ACCESSORIES

* Pressure gauge AJ496

* Filter AG338

* Muffler AJ121D .

* Relief valve AG258 h

Various brand name motors are used on any model at the
discretion of Gast Mfg. Corp.

Important Notice:

. . e Pictorial and dimensional data is subject to change without
Product Dimensions  Metric (nm) U.S. Imperial (inches) rotics. g "
325
p— 12.81 .
L CAPACITOR o 285
[ (SINGLE PHASE ONLY) 11.24

: F—3.96 ~—— L1y, piPg ()

10,6 225 8.86 —
T 227893 ———
T 2541000 T




Product Specifications
Model Number Motor Specs Full Load Amps He | RPM Max Pressure Max Flow Net Wit.
) : “H0 | mbar | ¢fm mh tbs. kg
Ré1102 110/220-240-50-1 04557 | 06 | 2850 | 3 | @ | 74 i B
115/208-230-60-1 985249 | 10 | 3450 | 5 | 130 | @2 | 15 T 18
190-220380415-503 | 26331314 | 06 | 2850 | 3 | o5 74 | 126
RA310A2
0 206-200460603 | 343216 | 10 | a0 | % | 130 | g 155 | 1 | 186

Product Performance (Metric u.s, Imperial) g}g;ﬁil;’lgeo:ncmelgsfggrs & c%féepﬂ%mﬁﬁi‘f
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LGCAST MANUFACTURING CORPORATION

P. O. 80X 97, BENTON HARBOR, MICHIGAN 49022
PHONE 616-926.6171

----------i--i---ii-.-------.-ll--l---
Blower Relief Valve Operating Instructions
(AG258)

PRESSURE
CONNECTION

:L
J

AA

j

VACUUM
CONNECTION <«

ADJUSTMENT

SCREW \ LOCKNUT

Operating the Regenair Regenerative blowers with more than 1 HP motors and insufficient air

flow can result in damage to the blower caused by excessive heating of the air passing through
the blower.

The AG258 blower relief valve can be adjusted to limit the pressure and/or vacuum level and
maintain adaquate air flow through the blower to prevent damage from excessive heat.

The adjusting of the relief valve is accomplished by loosening the lock nut on the adjusting screw
and turning the adjusting screw with the blade of a screwdriver. Turning the adjusting screw
clockwise will increase the relief valve setting and counter clockwise will decrease the setting.

Hold the screwdriver in place when retightening the lock nut. The use of the Gast pressure (AE133)
or vacuum (AE134) guage will provide an accurate setting.

The valve is position sensitive. The recommended installation position is with the adjusting screw
positioned vertically down. Final adjustments to change the setting up to 15 inches of water mzy
be made by rotating the valve up to 20 degrees from vertical.

CAUTION: For units with air flows exceeding 200 CFM two reliz

f valves should be used i-
parallel to provide proper cooling to the blower. '

All components of the valve are made of corrosion resistant metal. {n normal operation the o~
maintenance required is cleaning the valve with Gast Flushing Solveni (AH255A). Often the val =
need not be disassembled to clean. Particular attention should be given 1o cleaning the small he -
through the center of the piston. If this becomes clogged the valve will not function properly. =
pin or small diameter wire may be used to clean the blocked hole.

WARNING: WHEN INSTALLING THE PRESSURE/VACUUM RELIEF VALVE, ALL POW
SOURCES TO THE ELECTRIC MOTOR AND ANY ACCESSORY DEVICES SHOULD
DISCONNECTED AND ALL ROTATING PARTS SHOULD BE AT A STANDSTILL
BODILY INJURY COULD RESULT. -

padial
SN
nc

E
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STOCK MODELS |
i Name R1 R2 R3 R4 RS Ré6 R&6P RS6PP/REPS R7
over AJIOTA | AJI01B AJI01C AJI01D AJIOIEQ [AJI01F | AJIDIK )AJI0IKA | AJI10IG
Yopnut BC187 i 1BC181 BC181 BC181 BC181 IBC182 BC183
ller J 1028Q | AJ102C AJ102D ANG2E AJIORFR | AJIO2K LIAJIO2KA | AJIO2GA
uare Key AH212C | AH212 . | AB134A ABl1J4D AB13s * |ABI13& ABl13S (DAB13S AC428
im Spacer (s)  AJ132 AES86-3 AJ109 AJ109 AJ109 AJTI6A | AJTT1EA - AJT116A AJ110
Retaining Ring AJ14S AJ145 AJ149 AJ149
AJI103C AJ103DR AJ103E AJIC3F | AJI103K AJI103KD AJIGIGA
. AJI04E AJ104F )
AJ113DR _AJTIIDRQ  JAJTIIRQ TAJTIIRQ AJ113G
Foam (DAJNI2A | (A28 | (A)AIT12C (DAJTI12DS | (HAJTI2ER [(SYAIII12F (8)AJI1 (8)AJI12GA
B Foam LA 12BQ! IAINI2CQ (AITIZDR | (A2
*uﬂlor Extension/
L AJINARQ | AJINACE [ AJI04DO AJIOGEQ  TANIQSFEQ | AJ104K AJIQ4GA
Kit K396 K396 K395
r MOTOR CHART
ENAIR MOTOR SPECIFICATIONS
DEL MOTOR 60 HZ S0 HZ ‘
MBER NUMBER VOLUTS voLurs PHASE * No luxrication needed at start uo.

115/208-230

110/220

!b/ PS3110M

208-230/460 220/380-415

bearing grease.

Houss of servce
per yecr

5000
Connrual NormalAposcee chon

Secsonci senvce motor
e for & mons o moce

Conhruos-rgh amoiens.
Cirty o mos? coplications.

Beanngs lunicated at factory.

° Moror Is equipped with alemite fitting.
Clean tip of fiting and appty grease gun.
Use 1 to 2 sitokes of high quaiity batl

Typicof
Groxe

Shei Dotiumn R

Sugpested Reiube

interval
Jyecs
1 year

1 year beginring

of secson
& monms




DATA (CFM

All performance figures relate to stock models. A few high
pressure units may be avaliable. Consutt your-local distributor.

. Regenalr . PRESSURE _ Maximum
Model ‘ o , ‘ Pressure
Number  0H20  20°H2O  40'H2O- 60°H2O  80°HpO 100°H20 “Ho0*

63254

WAL A,

R63

e

R6P350A
,:,:._:'... :a‘\a-'mi.w"*‘“'“

Regenair : ' Maximum
Model V_A cUuM Vacuum
Number 0°H20 20°H20  40°H20 60"H20 80°H20 ".HZO'

R3105-12 51 3g T og

‘This number indicates the maximum static pressure differential reco
flowing through unit). In general, units Thp orfess can be dead headed.
or distributor to verify which models apply.

mmendad (with coaling air still-
Check with local representative

Operation of the biower apove the recommended mcximum duty will cause oremcTure failure cue o)
the build up of heat damaging the comoonents.

Performance data wes determined under the following conditions:

1) Untt In o temperature stedle condition,

2) Test condiffons: Iniet air density at 0.075s. per cuble foot, (20CC(680F), 9.2 1. =g{14.7PSIA}).

3) Nomnal perforrmance vearations on the resistance curve within -/- 10% of UDDLeC cata con be
expected.

4) Specifications subject to change without notica.

5) All performance at 60Hz operation.




Accessories for GAST REGENAIR, Blowers

GAUGES - To monitor the System performance so as not to exceed maximum duties. Using two (one on each side of the filter) is a
great way to know when the filter needs servicing. ‘ '

FILTERS - The impeller of a blower passes very close to the housing. It is always wise to have an inlet or in-ine filter to ensure
troublefree life.

MUFFLERS - Designed to reduce noise by 5-8 dbA and remove high frequency sound associated with all blowers.
RELIEF VALVES -y setting a relief valve at a given pressure/vacuum you can be assured that no harm will come to the blower or
products in your application from excessive duties.

FITTINGS - Gast has a complete line of male hose barbs, tees, common elbows and close nipples for easy hook-up.

HORIZONTAL SWING TYPE CHECK VALVE - Designed to prevent back-wash of fluids that would enter the blower. Also
prevents air back-streaming if needed. They can be mounted with their discharge either vertical or horizontal. Valve will open with 3"

of
water pressure.
. . o SORS, SOFE, | SORGP REFR
In-line Filters (for vacuum) oitlo. | M | R | R OM s s [N R TSR
Part No. AJIS1A | AT518 | AJT5IC | AJTSTD | AJISIE | AJI51G | AJI5TH
I‘ ® | Dim. A 593 | 738" [ 7.38" | 7.38" | 8.75 | 8.000 | 14.007
® Oim. B 4.50° | 681" | 681" { 6.81" | 1025 | 10.05 | 26.50°
2 Dim.C 275 | 462 | 467 | 462 | 500 | 550 | 1815
T Dim_D 1°EPT | 1"FPT | 197 FPT | 1V2 FPL] 27 FPT | 2 FPT | 3 WPT
® Dim. £ 1TFPT | 1"FPT TV FPT [TV FPT | 2 EPT | 2% EPT | 3 MPT
| l Beplacement [ » 1350 [ AItase | AI3SE | AIT3SE | AJTaSF A5G | AN3SC
o Micron 10 10 10 10 10 10 10
MPT = Male Pipe Thread -
FPT = Female Pipe Thread
" . S ,- SORS, 6, | RGPPR6PS
Inlet Filters N P NMM :111;:: N?;SC Mﬁ;:‘l))m SZ“?&?? Sﬁgzpég
; . i No.
(for pressure units only) F“%ﬁ Dim. A 1600 | 6000 | 700 1 9065 10000
Dim. 8. 4.67 712 7.25° 481" 13.12°
® i Dim. C "MPT_ | 1V MPT | 1 MPT | FPT | 215" NPT
Replacement Element | AIT34B_| AJ134C | AJI34E | AG3A0 | AJT35A
Micron 10 10 10 25 10
MPT = Male Pipe Thread
FPT = Female Pipe Thread
All are heavy-duty for high amounts of particulates.
Inlet filters for REGENAIR® blowers are drip-proof when mounted as shown.
Mufflers R4, RS, SDR4, | R, SORER
. Model No, RI&R2 [ ' " SDR6, R6R R?
SORS | RErp ha
PartNo, - AN2IB | AJT2IC | ANT21D | AJI2TF | AJT1G
Dim. A 7.46" 7.94" 12.75° 17.05° 17 .44
Dim. B 2.36" 262 3.25" 3.63° 405"
Dim.C I"NPT_ | IWNPT [ 1% NPT | Z NPT | 2% NPT
. . R6.R6P RGP _
Horizontal Swing Type Hadel K. RieRz | Rs | P4RSSORd RSO
Check Valve Pari No. AH3268 | AH326C | AH3260 | AM326F | AFGO6S
Dim. A 3.57 4.19 4.50 525 8
Dim. 8 232 2.69 2.94 3.82 5.07
Dim. C VNPT | TWNPT | 1" NPT | 2°NPT | 2% NPT
_ ) Pipe Size i3 i 1% 7 Iy
Flttlngs % Tee BA4TS BA431 BA432 BA433 BA434
) [ Common Elbow BA220 BA244 BA230 BAZ47 BA243
N Nipple BA752 BAB09 BA783 BAB10 BAB13
Plastic Male Pipe
Hiose Barg | P NITA | AITB - - -
Hose 1.0. _ 1.25 1.25 - - -
N\ Metal Mate Pipe ANTD | AE | AMTC | ATe | Ai7H
Hose. 1.0, 1.00 - 125 150 250 3,0@

. * Pressure/Vacuum Relief Valve, 12" NPT, Adjustable 30 - 170
Relief Valve in. H,0, 200 ¢fm max.

Part #AG258

"« Silencer for Relief Valve

Part #AJ121D

* Pressure Gauge, Part #AJ496, 29" Dia.,
4" NPT, 0-60 in. H,0 and 0-150 mbar

* Pressure Gauge, Part #AE133, 254" Dia.,
4" NPT, 0-160 in. H,0 and 0-400 mbar

* Pressure Gauge, Part #AE133A, 29%" Dia.,
va" NPT, 0-200 in. H,0

* Vacuum Gauge, Part #AJ497, 2%" Dia.,
Ya" NPT, 0-60 in. H,0 and 0-150 mbar

+ Vacuum Gauge, Part #AE134, 254", Dia.,
4" NPT, 0-160 in. H,0 and 0-400 mbar

Pressure-Vacuum Gauge
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APPENDIX B
GEOLOGIC LOGS AND CHAIN OF CUSTODY FORMS




ENGINEERING-SCIENCE, INC.
Engineering and Environmental Consultants

LOG OF BORING ED3-MPA

Page 1 of 1
- E - [7>] (/2]
w [«% 8 S— w -
3 = 3 =z 8 MATERIALS DESCRIPTION
P [- % = =
o a o w < >
@ & g e o o
— 8/20/28 0.0 100% SAND (SW): light yellowish brown (10 YR 6/4); coarse to fine - =
grained, little silt; no odor..
— 28/50.{ 0.0 100% SAND {SW): brown (10 YR 5/3); coarse to fine grained, little silt, ]
50-4 ED3MPA-10 little grave!; no odor.
— 18/3/ 0.0 80% 15— "\ SAND (SM): brown (10 YR 5/3); coarse to fine grained, some silt; -]
50-5 \ more consolidated than soils above; no odor.
B . Total depth of boring = 15 feet. No groundwater encountered during 4
arilling.

PROJECT __Edwards Air Force Base

DRILLING COMPANY __Tonto Environmental Drilling -

LOCATION __IRP Site 43, Near Building 1200

DATE DRILLED _09/08/93

JOB NUMBER __DE268.23.04

SURFACE ELEVATION

GEOLOGIST __Chris Pluhar/Tom Blaney

TOTAL DEPTH OF HOLE __IS Feet

DRILL RIG __Hollow Stem Auger

WATER LEVEL




ENGINEERING—-SCIENCE, INC.

Engineering and Environmental Consultants

LOG OF BORING ED3-SB

Page 1 of 1
— x -—— -
- [ > = n un
e a g = o 2
" = 3 E z 2 MATERIALS DESCRIPTION
3 o o a =z - .
=2 — [ w g >=
o a < o o »
— 5/10/20 0.0 100%. SAND (fill): brown (10 YR 5/3); coarse to fine grained, fittle silt; no -
odor.
i Same as above, except strong odor and different color. T
B Contamination extends from 6’ to 9", 1
12.2
— 22/26/33 0.0 100% 10—' SAND (SM): pale brown (10 YR 6/3); coarse to fine grained, some ]
silt; no odor.
—  26/74 0.0 s0x  |H—

SAND (SM): pale brown (10 YR 6/3); coarse to fine grained, some /‘ ]

silt; no odor.

Total depth of boring = 15 feet. No groundwater encountered during

drifling.

PROJECT __Edwards Air Force Base

LOCATION IRP Site 43, Near Building 1200

DRILLING COMPANY __Tonto Environmental Orilling

JoB NUMBER __DE268.23.04

DATE DRILLED _99/08/93

SURFACE ELEVATION

GEOLOGIST __Chris Pluhar/Tom Blaney

TOTAL DEPTH OF HOLE

DRILL R1G __Hollow Stem Auger

WATER LEVEL

15 Feet




ENGINEERING-SCIENCE, INC.

LOG OF BORING ED3-SB2

| ‘ ' - 20

Engineering and Environmental Consultants Page 1 of 1
. T =

— [3 > = n 0
w Q a—, el w -
2 = 3 E & 8 MATERIALS DESCRIPTION
> o 53 a = =
= — Q w «{ >
[2¢] a. a o (2] (2]

— 104717 0.0 100% 5'— SAND (SW): brown (10 YR §/3); coarse to fine grained, little silt; no -

odor.
— 18/23/35 0.0 wor 10— ‘ \

silt.

SAND (SM): pale brown (10 YR 6/3); coarse to fine grained; some /‘ ]

Total depth of boring = 10 feet. No groundwater encountered during

ariling.

PROJECT __Edwards Air Force Base

LOCATION __IRP Site 43, Near Building 1200

JoB NUMBER __DE268.23.04

GEOLOGIST Chris Pluhar

ORILL RIG __Hollow Stem Auger

DRILLING COMPANY __Tonto Environmental Drilling
DATE DRILLED __09/08/93

SURFACE ELEVATION
TOTAL DEPTH OF HOLE __10 Feet
WATER LEVEL




ENGINEERING—-SCIENCE, INC.
Engineering and Environmental Consultants

LOG OF BORING ED3-VW

(. 20

Page 1 of |
—- 2 =

- B ey (7] [72}

[YR [=% g hand w -

o

§ < <. E Z a MATERIALS DESCRIPTION

[ o x P

2 = o w o< >

o a. L- Q w (72}
B Contamination begins to appear; heavy éta/ning. 7
— 7/1/93 8.1 ED%X;"S' SAND (SM): brown (10 YR 5/3); coarse to fine grained, some silt; -

67%

67%

L 21/32/37 2068  ED3-VW-10° 10-——®:::::

L~ 0/23/50 601 - ED3-VW-15' ]5_®

some odor.

SAND (SM): same as above; strong odor, some staining.

SAND {SM): same as above; no odor, no staining.

Total depth of boring = 15 feet. No groundwater encountered during
drilling.

PROJECT __Edwards Air Force Base

DRILLING COMPANY __Tonto Environmental Drilling

LOCATION __IRP Site 43, Near Building 1200

DATE DRILLED __09/08/93

JoB NUMBeR __DE268.23.04

SURFACE ELEVATION

GEOLOGIST __Chris Plunar/Tom Blaney

TOTAL DEPTH OF HOLE __15 Feet

WATER LEVEL

DRILL RIG __Hollow Stem Auger
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